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5 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 The present invention relates to a liquid crystal display 

(LCD) device, and more particularly, to a mult i -domain LCD device 
and a method for manufacturing the same . 

5.5""?. 

^ Discussion of the Related Art 

is 

L Ultra thin flat panel displays having a display screen with 

On a thickness of several centimeters, especially LCD devices, are 

pi widely used in monitors for notebook computers, spacecraft, and 

€1 aircraft . 

s 

C3 Such an LCD device has low power consumption and is easy to 

carry. In this respect, the LCD device is receiving much 
attention as an advanced display device that can replace a 
cathode ray tube (CRT) . 

25 

The LCD device includes a thin film transistor (TFT) 
substrate, a color filter substrate, and a liquid crystal layer 
sealed between the TFT substrate and the color filter substrate. 
The LCD is a non- light -emitting device that can obtain image 
30 effect based on electro-optical characteristic of the liquid 
crystal layer. 

In other words, a TFT array and a pixel electrode are 
formed on the TFT substrate, while a black matrix pattern, a 
35 color filter layer, and a common electrode are formed on the 
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color filter substrate. The TFT substrate and the color filter 
substrate are bonded to each other by a sealant such as epoxy 
resin. 

A driving circuit is connected with the TFT substrate using 
a tape carrier package (TCP) as a medium. The driving circuit 
generates various control signals and signal voltages to display 
images . 

Development of TFT -LCD applications have accelerated in 
accordance with increase of the dimensions and increase of the 
resolution. To increase the productivity and ensure the low cost, 
many efforts have continued in view of simplified process steps 
and improvement of yield. However, in spite of the trend toward 
large area, a problem arises in that contrast ratio depends on 
viewing angle. To solve this problem, various LCDs, such as a 
twist nematic LCD provided with a retardation film and a multi- 
domain LCD, have been proposed. 

Recently, a liquid crystal display device which drives a 
liquid crystal by an auxiliary electrode electrically insulated 
from a pixel electrode without aligning the liquid crystal has 
been suggested. Such a related art liquid crystal display device 
will be described with reference to Fig. 1. 

As shown in Fig. 1, the related art liquid crystal display 
device includes a first substrate, a second substrate, a 
plurality of data lines and gate lines, a TFT, a passivation film 
37, a pixel electrode 13, and an auxiliary electrode 21. The data 
lines and gate lines are formed on the first substrate in first 
and second directions to divide the first substrate into a 
plurality of pixel regions. The TFT is formed in each pixel 
region on the first substrate and includes a gate electrode, a 
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gate insulating film, a semiconductor layer, an ohmic contact 
layer, and source/drain electrodes. The passivation film 37 is 
formed on the first substrate. The pixel electrode 13 is formed 
on the passivation film 37 to be connected with the drain 
5 electrode. The auxiliary electrode 21 is formed on the gate 
insulating film to partially overlap the pixel electrode 13. 

The related art liquid crystal display device further 
includes a light-shielding layer 25, a color filter layer 23 
10 formed on the light -shielding layer 25, a common electrode 17 
1-1 formed on the color filter layer 23, and a liquid crystal layer 
C formed between the first substrate and the second substrate. The 
£ light -shielding layer 2 5 is formed on the second substrate to 
y* shield light leaked from the gate lines, the data lines, and the 
l& TFT. 

p The auxiliary electrode 21 formed around the pixel 

|5 electrode 13 and an open region 27 of the common electrode 17 
JS distort electric field applied to the liquid crystal layer so 
^0 that liquid crystal molecules are variously driven within a unit 
pixel. This means that a dielectric energy of a distorted 
electric field places a liquid crystal director at a desired 
position when a voltage is applied to the LCD device. 

25 However, the related art LCD device has several problems. 

First, the open region should be formed in the common 
electrode to obtain multi-domain effect. To this end, the process 
for forming the open region in the common electrode is 
additionally required. 

30 

Furthermore, if the open region is not formed or has a 
small width, distortion range of the electric field required to 
define a plurality of domains is weak. Accordingly, there is a 
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problem that the time when the liquid crystal director reaches 
a stable state is relatively longer. Such domains defined by the 
open region cause unstable texture for each domain, thereby 
deteriorating picture quality. Also, since high electric field 
5 is applied between the pixel electrode and the auxiliary 
electrode, luminance decreases and response time increases. 



SUMMARY OF THE INVENTION 



10 Accordingly, the present invention is directed to a multi- 

p domain LCD device and a method for manufacturing the same that 
substantially obviates one or more of the problems due to 
sjjS limitations and disadvantages of the related art. 

ftS An object of the present invention is to provide a multi- 

domain LCD device and a method for manufacturing the same in 
p which the process steps can be simplified and picture quality can 
JtJ be improved. 

2P Additional features and advantages of the invention will be 

set forth in the description which follows, and in part will be 
apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the 
invention will be realized and attained by the scheme 

25 particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 



To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and 
30 broadly described, a multi -domain LCD device according to the 
first embodiment of the present invention includes first and 
second substrates, data and gate lines on the first substrate in 
first and second directions to define a plurality of pixel 
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regions, a pixel electrode in each pixel region, having at least 
one slit pattern, a dielectric frame within the pixel regions on 
the second substrate to define a plurality of domains, and a 
liquid crystal layer between the first and second substrates. A 
5 method for manufacturing a multi-domain LCD device according to 
the first embodiment of the present invention includes forming 
gate and data lines on a first substrate, the data line being 
formed to cross the gate line, forming a passivation film on the 
first substrate, forming a transparent conductive film on the 
10 passivation film, patterning the transparent conductive film to 
^ form a pixel electrode having at least one slit in a pixel region 
yg defined by the gate and data lines, forming a dielectric frame 
within the pixel region to define a plurality of domains on a 
4S second substrate opposite to the first substrate, and forming a 
Jp liquid crystal layer between the first and second substrates. 

In the multi -domain LCD device according to the first 
© embodiment of the present invention, the dielectric frame for 
jE defining a plurality of domains is formed in a region where a 
50 black matrix of the second substrate will be formed, and the 
plurality of slit patterns are formed in the pixel electrode of 
the first substrate, so that stable texture is obtained when 
defining the plurality of domains. 

25 To further achieve these and other advantages and in 

accordance with the purpose of the present invention, as embodied 
and broadly described, a multi -domain LCD device according to the 
second embodiment of the present invention includes first and 
second substrates, data and gate lines on the first substrate in 

30 first and second directions to define a plurality of pixel 
regions, a pixel electrode in each pixel region, having a 
plurality of holes, a dielectric frame within the pixel regions 
on the second substrate to define a plurality of domains, and a 
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liquid crystal layer between the first and second substrates. A 
method for manufacturing a mult i -domain LCD device according to 
the second embodiment of the present invention includes forming 
gate and data lines on a first substrate, the data line being 
5 formed to cross the gate line, forming a passivation film on the 
first substrate, forming a transparent conductive film on the 
passivation film, patterning the transparent conductive film to 
form a pixel electrode having a plurality of holes in a pixel 
region defined by the gate and data lines, forming a dielectric 
10 frame within the pixel region to define a plurality of domains 
p „ on a second substrate opposite to the first substrate, and 
*jg forming a liquid crystal layer between the first and second 
12 substrates. 

jyyS In the multi -domain LCD device according to the second 

If embodiment of the present invention, the dielectric frame is 
jP^. formed in a region where a black matrix of the second substrate 
43 will be formed, and at least one hole is formed in the pixel 
J electrode of the first substrate, so that stable texture is 
Sb obtained and the process steps can be simplified. 

To further achieve these and other advantages and in 
accordance with the purpose of the present invention, as embodied 
and broadly described, a multi -domain LCD device according to the 

25 third embodiment of the present invention includes first and 
second substrates, data and gate lines on the first substrate in 
first and second directions to define a plurality of pixel 
regions, a U shaped TFT in a crossing portion of the data and 
gate lines, a pixel electrode in each pixel region, having a 

30 plurality of holes or slit patterns, a dielectric frame within 
the pixel regions on the second substrate to define a plurality 
of domains, and a liquid crystal layer between the first and 
second substrates. A method for manufacturing a multi-domain LCD 

DC82242.1 



-7- 



PATENT 
8733.450.00 

device according to the third embodiment of the present invention 
includes forming a TFT on a first substrate, forming a pixel 
electrode having a plurality of holes or slits on the first 
substrate, forming a dielectric frame within the pixel electrode 
5 to define a plurality of domains on a second substrate opposite 
to the first substrate, and forming a liquid crystal layer 
between the first and second substrates. 

The step of forming the TFT includes forming a gate 
10 electrode on the first substrate, forming a gate insulating film 
Jl on the first substrate, forming a semiconductor layer and an 
yy ohmic contact layer on the gate insulating film, and forming a 
j; drain electrode on the ohmic contact layer and a source electrode 
f* surrounding the drain electrode in a U shape. 
§6 

In the multi -domain LCD device according to the third 
ypf embodiment of the present invention, even if the TFT is formed 
% in a U shape, the plurality of holes or slits are formed in the 
El! pixel electrode, and the dielectric frame is formed around and 
"20 within the pixel electrode, so that stable texture is obtained. 

It is to be understood that both the foregoing general 
description and the following detailed description are exemplary 
and explanatory and are intended to provide further explanation 
25 of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 The accompanying drawings, which are included to provide a 

further understanding of the invention and are incorporated in 
and constitute a part of this specification, illustrate 
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embodiments of the invention and together with the description 
serve to explain the principles of the invention. 

Fig. 1 is a plan view illustrating a related art LCD 
device ; 

Figs. 2A to 2F are plan views illustrating a multi-domain 
LCD device according to the first embodiment of the present 
invention; 

Fig. 3 is a sectional view illustrating a multi -domain LCD 
device according to the first embodiment of the present 
invention; 

Fig. 4 shows a method for forming a liquid crystal display 
device according to the present invention; 

Figs. 5A to 5D show a relation between a voltage (V) and 
transmission (T) according to the present invention; 

Figs. 6A to 6E are plan views illustrating a multi-domain 
LCD device according to the second embodiment of the present 
invention; 

Figs. 7A and 7B are sectional views taken along line I-I' 
of Fig. 6A; 

Fig. 8 is a plan view illustrating a multi -domain LCD 
device according to the third embodiment of the present 
invention; 

Fig. 9A is a sectional view taken along line II -II ' of Fig. 
8 ; and 
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Fig. 9B is a sectional view taken along line III -III 7 of 
Fig. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

First Embodiment 

Figs. 2A to 2F are plan views illustrating a mult i -domain 
LCD device according to the first embodiment of the present 
invention, and Fig. 3 is a sectional view taken along line I -I' 
of Fig. 2A. For reference, Figs. 2A to 2F show examples of a two- 
domain LCD device, a three-domain LCD device, and a four-domain 
LCD device. Examples of the LCD device are not limited to Figs. 
2A to 2F. 

As shown in Figs. 2A to 2F, in the multi-domain LCD device 
according to the first embodiment of the present invention, a 
plurality of slit patterns 109 are formed in a pixel electrode 
111 formed on a first substrate. If one pixel is divided into a 
plurality of domains, the plurality of slit patterns 109 are 
formed in each domain. A dielectric frame 125 is formed on a 
common electrode of a second substrate opposite to the first 
substrate along a periphery of each domain. 

In the aforementioned multi -domain LCD device according to 
the first embodiment of the present invention, as shown in Fig. 
3, a gate electrode 103 is formed on a first substrate 101 and 
a gate insulating film 105 is formed on an entire surface of the 
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first substrate 101, including the gate electrode 103. A 
semiconductor layer 106, an ohmic contact layer 106a, and 
source/drain electrodes 106b and 106c are patterned on the gate 
insulating film 105 to form a TFT. A passivation film 107 is 
formed on the entire surface including the TFT. The pixel 
electrode 111 having the plurality of slit patterns 109 (one slit 
pattern is formed in Fig. 3) connected with the drain electrode 
of the TFT through the passivation film 107 is formed. 

R, G, and B (red, green, blue) color filter layers 121 are 
formed on a second substrate 101a to display colors and a common 
electrode 123 is formed on the entire surface including the color 
filter layers 121. The dielectric frame 125 is formed on the 
common electrode 123 corresponding to a region where a black 
matrix that serves to prevent light from being transmitted to a 
region other than the pixel electrode 111 will be formed. In 
other words, the dielectric frame 125 is formed around the pixel 
electrode 111, and if the pixel electrode 111 is divided into 
multi -domains, the dielectric frame 125 is formed on the common 
electrode 123 corresponding to a boundary portion of each domain. 
The dielectric frame 12 5 is formed around and within the pixel 
electrode to divide a pixel region into a plurality of domains. 

A phase difference film 131 is formed on a rear surface of 
at least one of the first substrate 101 and the second substrate 
101a, and a liquid crystal layer 141 is formed between the first 
substrate 101 and the second substrate 101a. The liquid crystal 
layer includes a positive ( + ) or negative (-) dielectric 
anisotropy. The liquid crystal layer may include a chiral dopant. 

Meanwhile, since the dielectric frame 125 is formed of a 
black resin, for example, resin black matrix, it does not require 
a separate black matrix. In addition to the black resin, a 
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material having dielectric anisotropy equal to or smaller than 
that of the liquid crystal layer, and more preferably 3 or below 
is used as the dielectric frame 125. A material such as 
photoacrylate or Benzocyclobutene (BCB) may be used as the 
dielectric frame 125. 

The phase difference film 131 is a negative uniaxial film 
having one axis and acts to compensate phase difference 
recognized by a user in a direction vertical to the substrate and 
in a varied direction of a viewing angle. Therefore, a region 
having no gray inversion is expanded, contrast ratio in tilt 
direction increases, and a multi-domain is formed by one pixel. 
Thus, viewing angle in left and right direction can effectively 
be compensated. 

In addition to the negative uniaxial film, a negative 
biaxial film may be formed as the phase difference film 131. The 
negative biaxial film having two axes can obtain viewing angle 
characteristic wider than the negative uniaxial film. 

Subsequently, a polarizer (not shown) is attached on both 
substrates after attaching the phase difference film. The 
polarizer may be formed integral with the phase difference film. 

To manufacture the aforementioned mult i -domain LCD device 
according to the first embodiment of the present invention, the 
TFT consisting of the gate electrode 103, the gate insulating 
film 105, the semiconductor layer 106, the ohmic contact layer 
106a and the source/drain electrodes 106b and 106c is formed on 
the first substrate 101. The pixel electrode 111 having the 
plurality of slit patterns 109 connected with the drain electrode 
106c of the TFT is also formed on the first substrate 101. 
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In other words, the gate electrode 103 and gate lines (not 
shown) are formed in such a manner that metal such as Al, Mo, Cr, 
Ta or Al alloy is formed by sputtering and patterned. Then, the 
gate insulating film 105 is formed in such a manner that SiN x or 
5 SiO x is deposited on the entire surface including the gate 
electrode 103 by plasma enhancement chemical vapor deposition 
(PECVD) . 

At this time, the gate insulating film 105 may be formed of 
10 BCB, acrylic resin, or polyimide compound to improve an aperture 
ratio. 

Afterwards, the semiconductor layer 106 and the ohmic 
Jf contact layer 106a are formed in such a manner that a-Si and n* 
JT5 a-Si are deposited and patterned on the gate insulating film 105. 
Oft Metal such as Al, Mo, Cr, Ta or Al alloy is formed by sputtering 
^ and patterned so that data lines (not shown) and the source/drain 
y3 electrodes 106b and 106c of the TFT are formed. 

ED Subsequently, the passivation film 107 is formed of BCB, 

acrylic resin, polyimide compound, SiN x or SiO x on the entire 
surface including the source/drain electrodes 106b and 106c. A 
transparent conductive material such as indium tin oxide (ITO) 
is formed and patterned to form the plurality of slit patterns 

25 109 in the pixel electrode 111 within each domain, as shown in 
Fig. 2F. 

The slit patterns 109 are formed together with the pixel 
electrode 111 using a mask in a slit shape for patterning the 
30 pixel electrode 111. Accordingly, a separate mask for forming the 
slit patterns 109 is not required. 
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Meanwhile, the color filter layers 121 are formed on the 
second substrate 101a and the transparent conductive film such 
as ITO is patterned on the entire surface including the color 
filter layers 121 to form the common electrode 123. Afterwards, 
as shown in Figs. 2A to 2F, the dielectric frame 125 is formed 
in a matrix arrangement to define each domain. 

At this time, the dielectric frame 125 is formed of a black 
resin, for example, resin black matrix. Since the dielectric 
frame 125 is formed in a region where the black matrix will be 
formed, to prevent light from being transmitted to an area other 
than the pixel electrode, it does not require a separate black 
matrix. 

In addition to the black resin, a material having 
dielectric anisotropy equal to or smaller than that of the liquid 
crystal layer, and more preferably 3 or below is used as the 
dielectric frame 125. A material such as photoacrylate or BCB may 
be used as the dielectric frame 12 5. 

Subsequently, the liquid crystal layer 141 is formed 
between the first substrate 101 and the second substrate 101a so 
that the process for manufacturing the multi -domain LCD device 
according to the first embodiment of the present invention is 
completed. 

The liquid crystal layer 141 is formed in such a manner 
that after the first and second substrates 101 and 101a provided 
with a plurality of patterns are prepared, as shown in Fig. 4. 

A sealing pattern 200 for attaching the first and second 
substrates to each other is formed on the second substrate 101a 
and a liquid crystal layer 141 of a certain amount is injected 
into the sealing pattern 200 by a dispenser method. 

DC:82242 1 



-14- 



PATENT 
8733.450.00 



A spacer 204 is distributed on the first substrate 101 to 
maintain a cell gap of the liquid crystal, and the first and 
second substrates 101 and 101a provided with the sealing pattern 
5 2 00 are attached to each other in the vacuum state. The sealing 
pattern 200 is then hardened by applying either ultraviolet rays 
(UV) or both UV and heat thereto. 

Alternatively, the liquid crystal is dispensed on the 
10 second substrate 101a and an Ag dot is formed on the first 
™ substrate 101. The first and second substrates 101 and 101a are 
yy attached within a solder that can enable vacuum control, when a 
IS fixed vacuum range is obtained. Thus, a first cell gap is formed 
42 and exhausted to the atmospheric pressure. Then, a second cell 
ll5 gap is formed by the pressure difference between the inside and 
EP the outside of the two substrates and the amount of the liquid 
' r .^ crystal layer 141. Finally, the cell gap is fixed by irradiating 
C| UV thereto under no pressure state. 

pb Meanwhile, in addition to the dispenser method in which the 

liquid crystal is distributed under decompression state, various 
methods such as a method for injecting a liquid crystal into a 
cell using a pressure difference by maintaining a vacuum state 
within the cell and a generally known liquid crystal injection 

25 method may be used. 

In the multi-domain LCD device according to the first 
embodiment of the present invention, an alignment film (not 
shown) is formed on the first substrate 101 and/or the second 
30 substrate 101a. A photo alignment film of a material such as 
polyvinylcinnamate (PVCN) , polysiloxanecinnamate (PSCN) , or 
cellulosecinnamate (CelCM) based compound may be used as the 
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alignment film. The other materials suitable for photo -alignment 
may be used as the alignment film. 

Light is irradiated to the photo -alignment film at least 
one time to determine a pretilt angle and alignment direction or 
pretilt direction of the director of the liquid crystal molecules 
at the same time, thereby obtaining stable alignment of the 
liquid crystal. The light used for the photo -alignment is 
suitable for light in a UV region. Non-polarized light, un- 
polarized light, linearly polarized light or partially polarized 
light may be used for the photo - al ignment . 

The aforementioned alignment is performed to form the 
multi-domain liquid crystal display device divided into at least 
two domains. Thus, the liquid crystal molecules of the liquid 
crystal layer may be aligned differently on each region. 

Figs. 5A to 5D show a relation between a voltage (V) and 
transmission (T) according to the multi-domain LCD device of the 
present invention. More preferably, the pixel electrode shown in 
Fig. 2C is shown as an example. 

Fig. 5A shows a unit pixel when a voltage of 0V is applied 
to the pixel electrode, in which a black state having no light 
transmission is shown. Fig. 5B shows a pixel electrode divided 
into a plurality of domains, each domain being divided into four 
sub domains when a voltage of 3V is applied. Light transmission 
gradually increases in Figs. 5C and 5D so that picture quality 
of high luminance can be obtained. 

Although not shown clearly, each domain is divided by the 
dielectric frame 125 formed on the common electrode of the second 
substrate 101a . 
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In the mult i -domain LCD device and the method for 
manufacturing the same according to the first embodiment of the 
present invention, the plurality of slit patterns 109 are formed 
in the pixel electrode 111 on the first substrate and the 
dielectric frame 125 is formed on the common electrode of the 
second substrate so that stable texture for each domain is 
obtained. Since additional processes for obtaining mult i -domain 
are not required, the mult i -domain can be obtained by a simple 
process. Also, since the liquid crystal is formed by the 
dispenser method, liquid crystal injection time can be reduced. 
Thus, the degree of contamination due to the liquid crystal 
injection can be minimized, thereby improving reliability. 

Second Embodiment 

In the second embodiment of the present invention, a 
dielectric frame is formed in a black matrix region of an upper 
substrate and a plurality of holes are formed in a pixel 
electrode of a lower substrate, so that stable texture can be 
obtained and the process steps can be simplified. 

Figs. 6A to 6E are plan views illustrating a multi-domain 
LCD device according to the second embodiment of the present 
invention. Referring to Figs. 6A to 6E, a dielectric frame 125 
is formed in an upper substrate (second substrate) and a pixel 
electrode 111 having a plurality of holes 300 is formed on a 
lower substrate (first substrate) . Figs. 6A to 6E show a 
plurality of mult i -domain configurations. The dielectric frame 
125 and the pixel electrode 111 are not limited to examples of 
Figs. 6A to 6E. 
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Fig. 7A is a sectional view illustrating the multi-domain 
LCD device according to the second embodiment of the present 
invention, and Fig. 7B shows an example of the holes formed in 
the pixel electrode and extended to a gate insulating film 105. 

5 

As shown in Fig. 7A, a gate electrode 103 is formed on a 
first substrate 101 and a gate insulating film 105 is formed on 
an entire surface of the first substrate 101, including the gate 
electrode 103. A semiconductor layer 106, an ohmic contact layer 
10 106a, and source/drain electrodes 106b and 106c are patterned on 
n the gate insulating film 105. A passivation film 107 is formed 
*y on the entire surface including the source/drain electrodes 106b 
T| and 106c - Th e pixel electrode 111 having the plurality of holes 
«p 300 connected with the drain electrode 106c through the 
|15 passivation film 107 is formed. 

p R/ G, and B color filter layers 121 are formed on a second 

3~J substrate 101a to display colors, and a common electrode 123 is 
J. formed on the entire surface including the color filter layers 
®) 121. The dielectric frame 125 is formed on the common electrode 
12 3 corresponding to a region where a black matrix that serves 
to prevent light from being transmitted to an area other than the 
pixel electrode 111 will be formed. 

25 Meanwhile, as shown in Fig. 7B, the holes 300 may be formed 

in the gate insulating film 105 under the passivation film 107. 

To manufacture the aforementioned mult i -domain LCD device 
according to the second embodiment of the present invention, gate 
30 lines (not shown) are formed on the first substrate 101, and a 
TFT consisting of the gate electrode 103, the gate insulating 
film 105, the semiconductor layer 106, the ohmic contact layer 
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106a, and the source/drain electrodes 106b and 106c is formed in 
each pixel region on the first substrate 101. 

In other words, the gate electrode 103 and the gate lines 
are formed in such a manner that metal such as Al, Mo, Cr, Ta or 
Al alloy is formed by sputtering and patterned. Then, the gate 
insulating film 105 is formed in such a manner that SiN x or SiO x 
is deposited on the entire surface of the first substrate 101 
including the gate electrode 103 by plasma enhancement chemical 
vapor deposition (PECVD) . 

At this time, the gate insulating film 105 may be formed of 
BCB, acrylic resin, or polyimide compound to improve an aperture 
ratio . 

Afterwards, the semiconductor layer 106 and the ohmic 
contact layer 106a are formed in such a manner that a-Si and n + 
a-Si are deposited and patterned on the gate insulating film 105. 
Metal such as Al, Mo, Cr, Ta or Al alloy is formed by sputtering 
and patterned so that data lines (not shown) and the source/drain 
electrodes 106b and 106c are formed. 

Subsequently, the passivation film 107 is formed of BCB, 
acrylic resin, polyimide compound, SiN x or SiO x on the entire 
surface including the source/drain electrodes 106b and 106c. A 
transparent conductive material such as ITO is formed and 
patterned to form the pixel electrode 111. At the same time, as 
shown in Figs. 6A to 6E, the plurality of holes 300 are formed 
in the pixel electrode 111 within each domain to obtain multi- 
domain. 

The holes 3 00 are formed together with the pixel electrode 
111 using a mask in a hole shape for patterning the pixel 
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electrode 111. Accordingly, a separate mask for forming the holes 
is not required. 

Meanwhile, the color filter layers 121 are formed on the 
second substrate 101a and the transparent conductive film such 
as ITO is patterned on the entire surface including the color 
filter layers 121 to form the common electrode 123. Afterwards, 
as shown in Figs. 6A to 6E, the dielectric frame 125 is formed 
in a matrix arrangement to define each domain. 

At this time, since the dielectric frame 125 is formed of 
a black resin, for example, resin black matrix, it does not 
require a separate black matrix. 

In addition to the black resin, a material having 
dielectric anisotropy equal to or smaller than that of the liquid 
crystal layer, and more preferably 3 or below, is used as the 
dielectric frame 125. A material such as photoacrylate or BCB may 
be used as the dielectric frame 125. 

Subsequently, a liquid crystal layer 141 is formed between 
the first substrate 101 and the second substrate 101a so that the 
process for manufacturing the multi -domain LCD device according 
to the second embodiment of the present invention is completed. 
The second embodiment of the present invention is equal to the 
first embodiment of the present invention in its structure and 
process steps except that the holes 3 00 are formed in the pixel 
electrode . 
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Third Embodiment 



The third embodiment of the present invention is similar to 
the first and second embodiments of the present invention in its 
structure and process steps except for structure of a TFT. 

Fig. 8 is a plan view illustrating a multi-domain LCD 
device according to the third embodiment of the present 
invention. 



As shown in Fig. 8, in the mult i -domain LCD device 
according to the third embodiment of the present invention, gate 
and data lines 103a and 106d are arranged to cross each other, 
and a TFT having a "U" shape (»U-Shaped TFT") is formed at a 
crossing portion of the gate and data lines 103a and 106d. A 
pixel electrode 111 having a plurality of holes 300 is formed to 
be connected with the TFT. The dielectric frame 125 is formed 
along a periphery of the pixel electrode 111. 

Instead of the holes 300, slit patterns may be formed in 
the pixel electrode. If the holes 300 are formed, as shown in 
Figs. 7A and 7B according to the second embodiment of the present 
invention, the holes 300 may be formed in a passivation film 107 
or a gate insulating film 105. If the slit patterns are formed, 
the pixel electrode 111 has the same shape as the pixel electrode 
111 shown in Fig. 3. 

The gate line 103a, the data line 106d, the TFT, and the 
pixel electrode 111 are formed on the first substrate 101, and 
the dielectric frame 125 is formed on the second substrate 101a 
opposite to the first substrate 101. Especially, the dielectric 
frame 12 5 is formed on the common electrode corresponding to a 
region where a black matrix will be formed. 

DC:82242. 1 

-21- 



PATENT 
8733.450.00 



The multi -domain LCD device according to the third 
embodiment of the present invention will be described in more 
detail . 



Fig. 9A is a sectional view taken along line II -II' of Fig. 
8 and Fig. 9B is a sectional view taken along line III-III' of 
Fig. 8. 



As shown in Figs. 9A and 9B, a metal such as Al, Mo, Cr, Ta 
or Al alloy is formed by sputtering and patterned so that the 
gate line 103a, the gate electrode 103, and a first electrode 400 
of a storage capacitor are formed. Then, the gate insulating film 
105 is formed in such a manner that SiN x or SiO x is deposited on 
the entire surface including the gate electrode 103 by PECVD. 

At this time, the gate insulating film 105 may be formed of 
BCB, acrylic resin, or polyimide compound to improve an aperture 
ratio . 



Afterwards, the semiconductor layer 106 and the ohmic 
contact layer 106a are formed in such a manner that a- Si and n + 
a-Si are deposited and patterned on the gate insulating film 105. 
Metal such as Al, Mo, Cr, Ta or Al alloy is formed by sputtering 
and patterned so that the data line 106d is formed to cross the 
gate line 103a. A drain electrode 106c of the TFT, a source 
electrode 106b surrounding the drain electrode 106c in a U shape, 
and a second electrode 400a of a storage capacitor are also 
formed. 



Subsequently, the passivation film 107 is formed of BCB, 
acrylic resin, polyimide compound, SiN x or SiO x on the entire 
surface of the first substrate 101 including the source/drain 
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electrodes 106b and 106c and the second electrode 400a of the 
storage capacitor. A transparent conductive material such as ITO 
is formed and patterned to form the pixel electrode 111 having 
the plurality of holes 300 or slit patterns. 

5 

The holes 300 or slit patterns are formed together with the 
pixel electrode 111 using a mask in a hole or slit shape for 
patterning the pixel electrode 111. Accordingly, a separate mask 
is not required. The pixel electrode 111 is connected with the 
10 second electrode 400a of the storage capacitor through a contact 
hole . 

CJ Meanwhile, the color filter layer 121 are formed on the 

1 second substrate 101a, and the transparent conductive film such 
j*5 as ITO is patterned on the entire surface of the second substrate 
k 101a, including the color filter layers 121, to form the common 
^ electrode 123. Afterwards, the dielectric frame 125 is formed in 
a matrix arrangement to define each domain. 

JO At this time, the dielectric frame 125 is formed of a black 

resin, for example, resin black matrix. Since the dielectric 
frame 12 5 is formed in a region where the black matrix will be 
formed, to prevent light from being transmitted to an area other 
than the pixel electrode 111, it does not require a separate 

25 black matrix. 



In addition to the black resin, a material having 
dielectric anisotropy equal to or smaller than that of the liquid 
crystal layer, and more preferably 3 or below is used as the 
dielectric frame 125. A material such as photoacrylate or BCB may 
be used as the dielectric frame 125. 
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Subsequently, a liquid crystal layer 141 is formed between 
the first substrate 101 and the second substrate 101a so that the 
process for manufacturing the multi -domain LCD device according 
to the third embodiment of the present invention is completed. 

The third embodiment of the present invention is similar to 
the first embodiment of the present invention except its 
structure . 

As described above, the multi -domain LCD device and the 
method for manufacturing the same according to the present 
invention have the following advantages. 

First, since multi -domain effect can be obtained without a 
separate mask and additional process, the process steps can be 
simplified. 

Second, a slit or open region is formed in the pixel 
electrode so that stable texture is obtained for each domain, 
thereby improving picture quality. 

Third, the time required for the entire process can be 
reduced by reducing liquid crystal injection time. Thus, the 
degree of contamination due to the liquid crystal injection can 
be minimized, thereby improving reliability. 

It will be apparent to those skilled in the art that 
various modifications and variation can be made in the present 
invention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention cover 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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